A validated enantioselective LC-MS/MS assay for the simultaneous determination of carvedilol and its pharmacologically active 4'-hydroxyphenyl metabolite in human plasma: application to a clinical pharmacokinetic study.
Carvedilol is widely prescribed for the treatment of hypertension, heart failure and left ventricular dysfunction following myocardial infarction. A sensitive and reliable liquid chromatography-tandem mass spectrometry (LC-MS/MS) assay was developed and validated to enable reliable and efficient bioanalysis of the (R)- and (S)-enantiomers of carvedilol and its pharmacologically active 4'-hydroxyphenyl metabolite in human plasma. Following plasma extraction using supported liquid extraction (SLE) in a 96-well plate format, extracted samples were derivatized with 2,3,4,6-tetra-O-acetyl-β-D-glucopyranosyl isothiocyanate (GITC). Chromatographic separation was achieved by gradient elution on an ACQUITY UPLC HSS T3 analytical column. The impact of several potentially interfering isobaric metabolites on the quantification of the 4'-hydroxyphenyl metabolite (R)- and (S)-enantiomers was minimized by implementation of a combination of chromatographic and mass spectrometric techniques. Derivatized analytes and stable-labeled internal standards were detected by positive ion electrospray tandem mass spectrometry. The assay was validated over concentration ranges of 0.200-100 ng/mL for (R)- and (S)-carvedilol and 0.0200-10.0 ng/mL for (R)- and (S)-4'-hydroxyphenyl carvedilol. Intra- and inter-assay precision values for replicate quality control samples were within 11.9% for all analytes during the assay validation. Mean quality control accuracy values were within ±9.4% of nominal values for all analytes. Assay recoveries were high (>76%) and internal standard normalized matrix effects were minimal. The four analytes were stable in human plasma for at least 24 h at room temperature, 89 days at -20 °C and -70 °C, and following at least five freeze-thaw cycles. The validated assay was successfully applied to the quantification of the (R)- and (S)-enantiomers of both carvedilol and its pharmacologically active 4'-hydroxyphenyl metabolite in human plasma in support of a human pharmacokinetic study.